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HIT \PART 'A’

U Yedl G H Aol # g G g1 afg
39 Ycdl &l ol 9eplT H @1 Y dl dg
sl feef?

1. g&r 2. Hrell-a{

3. ol 4. el

A leaf appears green in daylight. If this leaf
were observed in red light, what colour would
it appear to have?

l. green 2. black-brown
3. red 4. blue

Ag® FAIN T IMYUT o & &I vl g 27 fhaAT
gl g% I H IMNTIR &r 31X A d2ar B
HAA: 5 Thea. qur 7 fhevg. & g &
Tl YR Hd gl B M IR qg'tau-l“ & dI¢
T dledt A ¥ SETAIR W AT 8 Ag®
IR T e TR F AT HT gl fHder
g (ATl foh Al e Teh el W1 # FUd 8)
1. 12.5 fhdAT 2. 22.5 fhaAr

3. 4.5 frdAT 4. 13.5 f#T

The distance from Nehrunagar to Gandhinagar i1s
27 km. A and B start walking from Nehrunagar
towards Gandhinagar at speeds of 5 km/hr and 7
km/hr, respectively. B reaches Gandhinagar,
returns immediately, and meets A at Indiranagar.
What is the distance between Nehrunagar and
Indiranagar? (assume all three cities to be in one

straight line)
1. 12.5 km 2. 225 km

3. 45 km 4. 13.5 km

Teh Mer G TGt B3Sar b e, gaT & UA §
dAT 399 FAUHA 3ee Mol 39 W 39
RE &Pl Id & b el I AT IR
AT ¢1af¢ gl = el B393ar a (b K a)
& Uh FloUledd dodd A FRA E AT G @
THTA IMell &l Aot &

l. 2b/a

2. 4b?/a*

3. (a—b)/(a+Db)

4. 8b’la’

A sphere G of radius b 1s fixed mid-air and
several spheres identical to the first one are

shot at it with their velocities parallel to each
other. If the shot spheres fall within an

imaginary cylinder of radius a (b < a) then
the fraction of spheres that will hit G is

1. 2b/a 2. 4b?%/a?

3. (a—b)/(a+b) 4. 8b'la’

g <gfad A, B, C, D, 4T E Tsh dfad H
50 g §6 & & CHEy & g afe D afed
& frdl e Y W § 3R 7 & FA o
IfFd BIWE & g g ar = # &
$IA-AT HU ITAd &

1. ES &Y W & ohdr ¢l

2, Ear‘i%rr‘r‘ii‘tﬁqta’rwm gl
3. A9 Y 9X #AgT & dohdT gl
4. A¥deg BIr D &1 gt ¢l

Five persons A, B, C, D, and E are sitting in a
row with C in the middle of the group. If D 1s
at an extreme end and there are at least two
persons between B and E, then which of the
following statements is incorrect?

1. E can be on extreme left

2. E can be on extreme right

3. A cannot be on extreme left

4. A 1s always a neighbour of B or D

facafdar & weh @Hg # 30% Had fehehe,
20% del Pedled dAT 10% Fad SIEhe did
Weld &1 20% Taeardt pedier wa fohehe &t
Teld g dur 15% facardft srehe dfd Uq
fohehe a1l Weld &, 10% facardl $eaier vg
SIEhC didl il Weld gl 15 facardt i
ol gl Weld g Sdish 5% facardt dial @o

dord g1 For facaidar i aear #41 §?

1. 300 2, 250
3. 350 4. 400

In a group of students, 30% play only cricket,
20% play only football and 10% play only
basketball. 20% of the students play both
football and cricket, 15% play both basketball
and cricket, 10% play both football and
basketball. 15 students play no games, while
3% of the students play all three games. What
1s the total number of students?



2. 220
4. 400

1. 300
3. 350

8 aY #r g H W Hweh Fars Rfeea
e & fIU U faemer ge7T H Fre ol
gie gaT & oo I T 2 A av § dr 5
ay 9T el HYell qalaedr & fohcell 3R
T gref?

1. 534 3R Fh

2. 0 T 3R F

3. 10 9#T 3R Fr

4. 8 {AT IR Fdr

When Ramesh was at the age of 8 years, he
hammered a nail into a large tree to mark his
height. If the tree grows 2 cm/year, how much
higher would the nail be after 5 years?

1. 5 cm higher

2. 0 cm higher

3. 10 cm higher
4. 8 cm higher

AT9dT J&AT a1

17113 |13 |12

8 5

2524 | 141 |40

7 ?
1. 4 2. 9
3. 3 4. 6
Find the missing number.

17145 | |13 122

8 3

25124 | 141 |40

7 ?
1. 4 2. 9
3 D 4. 6

10.

# ol B ’ A e T e e Bl
C l:: 1 _fl:.' b""l 1};5 £ .:%’--Eflir"i'ﬂ_‘_' & .~'_§- ot ?E.L i E

10 20 30 40 50 60 70 80 950100110120130140 150

Number of seats

> o ¥ a9 /T # IR Toeifde cdl
A, B, Caur D &arT Siidr a5 diel & giran
AT g1 oSN IS el & FARUE H fha g
o gt dic Sirdr?

1. A 2. B

3. C 4. D

10 20 30 40 50 60 70 80 90100110120130140 150
Number of seats

The bar chart above shows number of seats
won by four political parties A, B, C and D.
Which party won the largest proportion of

seats 1t contested?
1. A 2. B

3 C 4. D

Ush Hcdd Udol STelld glesiddliNeh 3IFd &
gl # 38 Al $ET HT ar om & &
IAT &l 3G NG do G & pHE

1. STITeTaT I 2. OTITHAT 3TN
3. 9¢ Sdl & 4. ©C AT g

The molar fraction of hydrochloric acid in an
extremely dilute aqueous solution is doubled.
The pH of the resulting solution 1s

1. approximately doubled

2. approximately halved

3. increased

4. reduced

giaf@de 70 IR USahd dled Ush A
gled & BT I gl T fead H oA
g, Ife T T AT,

fohdaT @ ITdl
L), e



10.

11.

11.

12.

thetd T AT A 110cc AT I e
H 70cc 87

1. 7150 #feX 2. 4000 ofrex
3. 28000 elieY 4. 11100 ofrex

Approximately how much blood tflows per day
through a normal human heart beating 70
times per minute, having a relaxed volume of
110 cc and compressed volume of 70 cc?

1. 7150 litres 2. 4000 litres

3. 28000 litres 4. 11100 litres

IS gUIATET & 9IFd X, 3o dld &R
dlel 2Tl &l H&AT ddsd [G8H 9Ycdsh 2lsq
H &7 A HH Ush Foldl gl olfched oHMAR g

STl o1 gl
1. 2205 2. 3780
3. 2730 4. 3360

The number of three English letter words,
having at least one consonant, but not having
two consecutive consonants, 18

1. 2203 2. 25180
D 2T 4. 3360

A R I me@r A ¥ FiA-Ar Ae@
f(x) = sinx cosx & 9fafaf&ca HIdr g7

1

¥

3m/2 27

1 ' 1 N
3.
05 ¢
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05}
_-"E i = i v i i
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05
0 /2 m 3mn/2 2n

12. Which one of the following graphs represents
f(x) =sinxcosx?




13.

13.

14.

14.

| =

0.5

-0.5

0 /2 T 3nf2 27

AT 3TAd & & 39 9, A ddr B T
& a9 g 9 H gl 9dd A T A I
arsq § Siafeh el B Ueh Al Y gaT g
[ YT & I Hia-ar el g7

l. 9 A, TG B & HRY g

2. 9 B, 9T A & HARY g

3. A AT & AR AT 2

4, A9 9 GIF & Al & &7 396 &

acgATT [eRa a1 F 1 gadl|

There are two gas parcels of equal volume, A

and B at the same temperature and pressure.

Parcel A 1s one mole of water vapour, while

parcel B is one mole of dry air. Which of the

following is TRUE?

1. Parcel A is heavier then Parcel B

2. Parcel B 1s heavier than Parcel A

3. Both parcels are equally heavy

4. Without temperature and pressure data,
their relative masses cannot be determined

T &It A g &drT & YUdacHS

JIHeT 38T T&AT & TAhedd 872

1. 0.33 2. 0.99
3. 0.89 4. 0.10

For which of the following numbers is its
positive square root closest to the number
itself?
1s .33
3. 0.89

2. 0.99
4. 0.10

& IS ITHA H AT JTAATT Tard?

G o b7

3. @/A 4.@7—%

15. Find the next pattern in the following
sequence:

e o b

>

\
>
Sl
XG:
5]
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16. 8IS a FT TH BT I DRQP, TH A §aT
drel 93 J91 ABCD & Ueh &hldd H g

AN

& B

g Ala =3 & @ TJHsT PBRQ T Tdl
ABCD & &lSthell T 3eIdTd 4T §7?

L. 2/9 2. 1/6
3. 113 4. 277

16. DRQP is a small square of side a in the corner
of a big square ABCD of side A.



17.

17.

18.

18.

A \lg

What 1s the ratio of the area of the
quadrilateral PBRQ to that of the square
ABCD, given A/a =37

1. 2/9 2. 1/6

3. 1/3 4. 277

T 100 AT, o6l §18 Tl & AT W dX T
el ¥ §™T AT gl Hrslchijﬁffaﬁéa'lé
FEATER HET | HeX doa7 Fed F 45° I gIehm
AT 1 HIeX &1 3TaRIH AR dI STl FT Fel

STBol Tohdell BIFIT?
1. 200 #Hr? 2. 241.4 #r?
3. 400 Hr? 4. 170.7 #r?

A 100 m long fence is to be made by fixing a
wire mesh on steel poles. Each pole has a I m

vertical portion and a 1 m portion tilted at 45°
to the vertical. What will be the area of wire
mesh required?
1. 200 m’

3. 400 m’ 4.

2. 2414 m°
170.7 m’

Pl &ger & Terwd & dEd  dAEdE
Z8000/- 81 TH o4 dlhIGR d Ueh AT Yatsh
B AU T5000/- Far T20000/- & AdeT I
fged fhar Sirar &1 afe &g 30 d deredrs
GIPIGR I deai&drg @ I4000/- 3™k g ol

TIh HT Fol TEAT 3T fhcelr gIafr?

1. 7 2. 9
3. 10 4. 11

The average staff salary of a company is R
8000/-. A new guard and a new manager are
recruited with salaries of X 5000/- and R
20000/-, respectively. What 1s the current
staff strength if the new average salary is
4000/- more than that of the guard?

1. 7 Z, 9

3. 10 4. 11

19.

19.

20.

20.

U HHNG FATPR &F HI dleT 3T H
39¢ Uah [ A 2, 4, 8 ThdA/T &hr 911a
g 33dr gl Rfsar &r 3itwa afa &
1. = ot

— ot/
3. = frere
4. 4 Thal/d

A bird flies along the three sides of a field in
the shape of an equilateral triangle at speeds
of 2, 4, 8 km/hr, respectively. The average
speed of the bird 1s

L, 2—;‘I’I‘Im/hr
2. % km/hr
3. = kmvhr
4. 4 km/hr

fpdl qeas & n gfadr A 20% e W A
gledr &1 B # gl qEdsh 30% TT W
A 81 n &l 98 gAdH A AT HifSA

oo & A 97 @ X B ¢arkT T{Er
Mg JEAHl I FEAT A dRT T 9
q&dehl I F&IT T T 3 &I?

-~
1. 7
2. 8
3. 6
4.

JAd da T JETH  H Afehd Hed AT
g, 39 U &I g ol [hdT ST ohdTl

A buys n copies of a book at 20% discount. B
gets the same book at 30% discount. What 1s
the minimum value of n for which B can buy
one extra copy of the book, spending the same
amount as A?

1. 7

2. 8

3. 6

4. This problem cannot be solved unless the
marked price of the book 1s known.



21.

21.

22.

22.

23.

HIT \PART 'B'’

A f& A U IehAUT 3 x 3 3eTE &,
fas ¥a9 saAen dfeel d, b dur ¢ an
fAfdse &1 WA &, u, o dw w 34 el &
fAfcse = &8 S (A7)~ & FIrd TIHT I
g & e gfaeul & & Hia-a g &

. #-d=0 u-b=0 1u-¢=1
2. #-d=0, @-b=1, #%-¢=0
3. HW-d=1, u-b=0, #-Z=0
4. #%-d=0, U-b=0, ©-¢=0

ol

Let A be a non-singular 3 X 3 matrix, the
columns of which are denoted by the vectors

—

d, b and ¢, respectively. Similarly, 7, # and
w denote the vectors that form the
corresponding columns of (A')~1. Which of

the following is true?

. #-d=0, #-b=0, u-¢=1
2. #-d=0, @-b=1, #-¢=0
3. #-d=1 u-b=0  #-¢=0
4. U-d=0, U-b=0, #U-C=0

i |
sl

arEdide Wl f(x) = 1/(x? +4) W TR

x=0 & G H f(x) A <ok TEIOT

AR g §

. x o G AT & faT

2. x=+2 & @A, x & g FH
AT & folT

3. Uid-2<x<2#H

4. x>2dU x< -2 & U

Consider the real function
f(x) =1/(x*+ 4). The Taylor expansion of
f(x) about x = 0 converges
1. for all values of x
for all values of x except x = +2

2,
3. intheregion =2 < x < 2
4. forx>2andx < —2

HTegg THIAIT

1 1 1 X 0

S \2 b 2¢/ N\ \0
R faaR| T Ao & F 3¥dca & AT
IiAeY TAT FId FHHADd &l (Vb e

aF) ©

23.

24.

24.

23.

25.

. B o
1. b=2c dUr (x,y,z)—v,a(l, 2, 1)

1
p=2h Tl (%,%2) _E(l’ 1,-2)
c=b+1 dA (x,y,2z) =%(2,—-1,—~1)
b=c+1 a@ur (x,y,z) =5—E(1,-—2,1)

I I

Consider the matrix equation

TG

The condition for existence of a non-trivial

solution, and the corresponding normalised
solution (upto a sign) 1s

. b=2c and (x,y,2) =%(1,—2, 1)
2. ¢=2b and (x,y,2) = \%(1; 1 —7)
3. ¢c=b+1 and (x,,2) =%(2,—1,—1)

4, b=c+1 and (x,y,z)=%(1,—2,1)

URAS  9faegy y(0) =0 IJ&Fd 3ahd
FHEOT 2+ ay = et W fFER| A FAy(0)
T SATColTH FITROTY (s) &

1. . Z -

(s+a)(s+b) b(s+a)
1 4 e~@_g~b
a(s+b) b—a

Consider the differential equation

bt

d o . my i
EJ;- +ay=e with the nitial condition

y(0) = 0. Then the Laplace transform Y (s)
of the solution y(t) 1s

1 2 1
(s+a)(s+b) ' b(s+a)
1 e~%_e~b
4.
a(s+b) b—-a

Uch dled W&Teh & IIU&T UhTA IMd 03¢ 8
MfRiieT T @ Feld & 3iex Fud fog A
¥ T F IR YT qull [9g B de
gl Gha (3AT Gem ) arfaeher gar §
gie @i $T J9dcel oM 1.5 §, o J&feh

Tohd T fd Y AY T 9RIET

1. 0.67c 2. 0.81c
3. 0.97c g P

A light signal travels from a point A to a point
B, both within a glass slab that 1s moving with
uniform velocity (in the same direction as the
light) with speed 0.3c¢ with respect to an
external observer. If the refractive index of



26.

26.

2T.

the slab 1s 1.5, then the observer will measure
the speed of the signal as

1. 0.67c 2. 0.81c

3. 0.97c 4. ¢

Ush ThdHAT FEAR dold H, orgesr faTer
3d T t¢ @ @ d¢ fopar aar g ar
GIT Ueh ©YURG] ¥ 8, 3&Adsl V &
Ueh UHUIHATUET AT FrHIAGEAT H gl W
Pl goh H SdI AT AT ¢ 3R B fear Jrar
g AT T g FSAT FT eT Treds g g
Jolel U1 OFed quidar faegaref g1 afe
Selel &l IAUTIHIC &Thel A €, AIaEdT
fdrg & ME-9H OFcd & g cleld H
IO TRARAT g

1. /5gA/@3V) 2. J4gA/(3V)

3 ngA/V 4. J79A/ (V)

A monoatomic gas of volume I 1is 1n
equilibrium in a uniform vertical cylinder, the
lower end of which 1s closed by a rigid wall
and the other by a frictionless piston. The
piston 1s pressed lightly and released. Assume
that the gas 1s a poor conductor of heat and the
cylinder and piston are perfectly insulating. If
the cross-sectional area of the cylinder is A,
the angular frequency of small oscillations of
the piston about the point of equilibrium, 1s

1. /5gA/(3V) 2. J4gA/(3V)
3. 2\JgA/v 4. \[7gA/(5V)
Uh AT N I &d ¥ TI I gcdAeld €6

B3 & [Ig HolT afd —wzZ & TGy xy TATH
& AR Uh HAJA H GOAET m I Th
afshehl G & AT AFd § (o8 & faer R
H AT AT 8)| 3 9o i fohdr off fgem &
CENLEGECRG caﬁvﬂﬁﬁl

27.

28.

el x-T¢2T H R caikd ﬁ?ﬁ % cdiUTa>0
& HY| HRX & AT BHA H dlshal &
GSTATT g & Tl & fow e Fyar
H & Hld-AT Fal g?

1. HF x dur z Acems gaikafda gia gl

2. AT y AT z Acens aRafda ga &

3. AT x dUT y [Féens gRafda ga gl

4. AT A=At e aRafdd gid &l

A disc of mass m is free to rotate in a plane
parallel to the xy plane with an angular
velocity —wz about a massless rigid rod
suspended from the roof of a stationary car (as
shown in the figure below). The rod is free to
orient itself along any direction.

— @z

The car accelerates in the positive x-direction
with an acceleration a > 0. Which of the
following statements 1s true for the
coordinates of the centre of mass of the disc in
the reference frame of the car?

1. only the x and the z coordinates change

2. only the y and the z coordinates change

3. only the x and the y coordinates change

4. all the three coordinates change

el TSl o AT 80 kg doled {W@el dTell
Uch dlschel difeldhl, ITd 10 m/s & UsoT
FAT &1 U U, St t=0 foramr Srar g, &
ag USeT el d¢ I ol 6 Ifa AT gyor
§of & HRUT 3T afd v(t) = 10/(1+%)
s, SE ¢ & A A ST ¥ % w9 &
qRafda g &1 Sfa a1fa 8 nv/s, & PR STl
g, a g8 T @ Usel T YE FW &
difer a1fd 3R §a ™ @l 38§ 47 afa A

388 @d HT Al dlell Foll 1 A # §

1. 4 KJ 2. 8 KkJ
3. 16 KJ 4. 32 KJ




28.

29.

29.

30.

30.

31.

A cyclist, weighing a total of 80 kg with the
bicycle, pedals at a speed of 10 m/s. She stops
pedalling at an instant which 1s taken to be
t = 0. Due to the velocity dependent frictional
force, her velocity is found to vary as v(t) =

10/ (1 +3—t0) m/s, where t 1s measured 1n

seconds. When the velocity drops to 8 m/s,
she starts pedalling again to maintain a
constant speed. The energy expended by her
in 1 minute at this (new) speed, 1s

1. 4 KkJ 2. 8 kl

3. 16 kJ 4. 32 Kkl
cladig @Ifc W@+ Hdshel  HHIRIOT
xi}z’lzl xy =0 % x=0 & THHY
IW@aa; Taaa gra Aol gat fr gEaT &

. 0 (3 THSIOT HT °gid Ao g dAgT &)
Z.

3. 2

4. 3

The number of linearly independent power
series solutions, around x = 0. of the second

order linear differential equation
d* d .
o LT xy = 0,18

dx? = dx
1. O (this equation does not have a power

series solution)

X

2, 1
F i
4. 3

AT fb x Tep o1 o7 TUTT GopRa & ar
p 3THT FYIHAT FAT ThRh | HAQAATR

ﬁp + B x* ,;p + Y% ]Gf%T f dAT y I

g, YT & 3N

Let x denote the position operator and p the
canonically conjugate momentum operator of
a particle. The commutator

——p? + px?,—p? +yx?,

where f and y are constants, 1s zero if
1. y=p 2. y=2p0
3. y= \5)8 4. 2y=p

xy GAdT H W T Uk 3Ieid  HHUlehd
dleleh T & FIX (0,0,d) IdUT (0,0,2d) WX

10

31.

32.

32.

33.

A G AT +3Q A —Q W o1 ¢l f§g

(0,0,2), 8T z>»d &, 39 3CY A FI
faegaedfas fasra gom oererer
_ 1 d? 1 2d
L. Ameq 23 Q - 4meq z2 ¢
1 3d 1 d?
3. 41EY Z2 Q i Ameg z°3 ¢

Two point charges +3Q and — @ are placed at
(0,0,d) and (0,0, 2d), respectively, above an
infinite grounded conducting sheet kept in the
xy plane. At a point (0,0,z), where z > d,
the electrostatic potential of this charge

configuration would approximately be
1 d? 1 2d

1. 2.
4TEy Z3 ¢ 4TTEy Z2 ¢
1 3d 1 d*
3. = A e
4TTEY Z 4TTEY Z

Ush HHATR YClieahl HYUTRA I geieah3il &

e & (gaT) HRTel # WrdeId Tary & &l

T AT THST 3TMAhd: GAST ST g

Wrdegd Zehsl

1. Wl@‘mmsl dg 9T I3}

2. UfeHAT & &g & HaT &
¢hol  TSar ST

3. UCTehI3l & &§IT & Halel & el Eidr
SIRAT AT 3T A e gl dolal|

4. UCTCHIIT & &g o &9 H Th Glelall
aifaefierar fasarfea e

aTET

A rectangular piece of dielectric material is

inserted partially into the (air) gap between the

plates of a parallel plate capacitor. The

dielectric piece will

1. remain stationary where it 1s placed

2. be pushed out from the gap between the
plates

3. be drawn inside the gap between the
plates and its velocity does not change
s1gn

4. execute an oscillatory motion i1n the
region between the plates

HFd A (WdeTdTh ) H TdeId &
E = kE, cos q(x — ct) % arg Uch
[degageehd a1 WA g AT QAfed
(Ifd SHE aTB) ST 4x 4+ 3y =0 F AR
& FHJA &I IR FdT g, s
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34.

34.

3.

35.

11

4

. ¢ & E& 2, BseEs
1 16
3. = iEya 2 4. — & E§

An electromagnetic wave 1is travelling in free
space (of permittivity &y) with electric field

E = kE, cos q(x — ct).

The average power (per unit area) crossing
planes parallel to 4x + 3y = 0 will be

a4 2 2
1. E EUC EU 2 EU CEU

1 16
3. <&t ES 4. = goC E&

Ueh Qdegd HATEIH (Rdeddl € = 4€g, U =

o) F X H TS FHAAA TAeIAdehId T,

3Gk gaT o G I HAT z=0 W HUdd
B &1 ATEIH H qaehig &7 §

H = JH, cns(mt——k.’r—kﬁz), Sel w JdAT k
U TR gl 9fdaded dUr Hudded 0T 3
ShHRI:

1. 45°dAdr1 60° 2,
3. 30°dAr 60° 4.

30° 41 90°
60° T 90°

A plane electromagnetic wave from within a
dielectric medium (with € = 4€, and 4 = ugp)
1s incident on its boundary with air, at z = 0.
The magnetic field in the medium is

3

H = JH, cos(mt — KX — k\/gz), where
and k are positive constants.
The angles of reflection and refraction are,

respectively,
1. 45°and 60° 2. 30°and 90°
3. 30°and 60° 4. 60°and 90°

[Afad | Teh FHUT FHT THHAIDT d9T Helo
P(r,68,p) = - e /2% F@ a> 0 Ueh I g,

J8ma3

¥ 8T JATar 81 3¢91H @ WiRshdd gl aar
36IH 8 ATET g &M 34T &

|39 fﬂm dx x"e™* =n! &I IYAT H{ Hhd %’]
1. 1/3 2: 1/2
3 J/2 4. 2/3

The normalized wavefunction of a particle in

three dimensions is given by Y(7,60,¢) =
! E—T/Za
g8ra3

., where a > 0 1s a constant. The

36.

36.

37,

37,

ratio of the most probable distance from the
origin to the mean distance from the origin, is.

[You may use fom dx x"e ™ =n! ]

. 1/3 2. 1/2
3. 3/2 4. 2/3
IO IRETRAl w dlell Uah Teh ad

HTaceh alcleh T 3(GEUT TG FAT t =0
R, [p(0)) = =[|0) + [2)], STET |0) 2T |2)
ShALT: JHTHATAIGA 3TUR JAT g Scdiold
JIEUT &, ¥ f&ar Srar gl a8 ~goidH §Hd

t S8 91 3aEAT TG |Y(t)), [w(0)) &

SIEE
1. w/2w 2. 2n/w
3. @ww/w 4, 4n/w

The state vector of a one-dimensional simple
harmonic oscillator of angular frequency w, at
time t=0, 1is given by |Y(0))=

%[|0)+|2)] where |[0) and |2) are the

normalized ground state and the second
excited state, respectively. The minimum time
t after which the state vector |Y(t)) is
orthogonal to [ (0)), is

1. /2w 2. 2m/w

3. n/w 4. 4n/w

Ush [dAT H Uh FdIcH dF & HAI FiASE H
ARG T 6ol & b(p) = 7 . el
o dUl B AW gl 394 AT I AYGT H

HATTdar Ax g
ha ho
1. T — 2, T —
p Vs
h T ha
5. - 1. |
V2P B B
The normalized wavefunction 1n the
momentum space of a particle 1n one

s

dimension is ¢p(p) = T 7 where « and f

are real constants. The uncertainty Ax In
measuring its position 1s

1. fr;—ﬂ 2 H;—a
h T ha

—_ 4 oo i

> 738 Y



12

38. U p-fde IRI-3TET aRAdH FT qUT HTHT 40. 25° . W JATel dlecdl 10 V I Teh Siell
dieedl V gl SH 9 ST Hhaddiol [ddeT gl SIS 1 Yl AT J[UMh JdTeld dlecdl
1. Vy/(2Z"—1) 2. V/(2"+1) 0.07% 9fa. ¥. &l 125°W. 9 39 S SIS
2N
3. V/2 4. V/n $T ATl dieedT g
, , ;5 1. 120V 2. 11.7V
38. The full scale voltage of an n-bit Digital-to- 1 107V 1 03V

Analog Converter 1s V. The resolution that can

tlme 3011/]?:;3 1_11 11t) 18 2 V(2" + 1) 40. A Zener diode with an operating voltage of
3. V/22n 4' V/n 10V at 25°C has a positive temperature
| ' coefficient of 0.07% per °C of the operating

voltage. The operating voltage of this Zener

~. diode at 125°C 1s
FHATAT 9¥ M ccTATA I dIGh, Teh clold 1 120V 7 117V

& 3adeld T & 3fhd e SRR 3. 107V 4, 93V
uRa fhar arar giafe g [ffes
ceIHATAT & ToT fhar Srar g, ar aRome &t

39. gcIATT m, o Teh ATl Bl hAT Ik,

41.qﬁﬁﬂﬁqwéaﬁrtﬁﬁmﬁa?w
g &1 gRQgor g6y § E = hvlk|, SRTE &

gellel aTell 3Tl & 5 .

Tel J 3o, k § d%T gfeer, ddTv T 3T @
| 2 fSaesr faar aifd &1 g1 Ife PLd dd W)
7’2/ - BHT Foll €p, 8, dl Ufd SHIS STHe HUN I

&1 &
1. €/ (4nvh 2. EeZf(6n v h*
PP G M r/ (4mvh) 7/ ( )
2. med?)(Bv3 hd) 4. €2/(2mvih?)
3 4,
T2 72 41. The dispersion relation of a gas of spin-%
fermions in two dimensions 1s E = hv|l_g|,
00 M (0.,0) M where E 1s the energy, k is the wave vector
and v 1s a constant with the dimension of

39. The spring constant k, of a spring of mass mq, velocity. If the Fermi energy at zero
is determined experimentally by loading the temperature 1S €, the number of particles per
spring with mass M and recording the time unit area 1s
period T, for a single oscillation. If the 1. €r/ (4mvh) 2. €p/(6m*“v>h%)
experiment 1s carried out for different masses, 3/2 2o , ) o
then the graph that correctly represents the 2. mep'"/(3v° R7) 4. €p/(2mv7h?)
result 1s
1 ” 42. T FSHIAe! dF o 3die Sl U, Tl
' / | S, d9 T, &I p, 3Ad V, TA—AAS [aHaT u
I? 1% dAT U HT F&IAT N & &g Hl Y g

dU = TdS —pdV + udN. IfE U Th JATTA
0o M 00 M Hddhd g, dl Ig 3HId T g b
[ _o| _or
. ds V.N - aVv S.N
3. 4. ou ou

T2 T2 / > pﬁs,mz v




42.

43.

43.

au 1 dU
3, peg| =-—2Z2E
oT SN T oV S,
d aT
4. 2| =

ds VN - E’: S,N

The relation between the internal energy U,
entropy S, temperature T, pressure p, volume
V, chemical potential gy and number of
particles N of a thermodynamic system 1is

dU = TdS —pdV + pudN. That U 1s an
exact differential implies that

1 dp 0T
' aslyn  Vign
U U
2 Porlgy =2
S,N S,U
3 U 1 aul
oTlgy T avigy
) aT
4. =E| ==

ds V.N o av SN

HEAAT V H, HdRe& Fal U &, N &UT I
g1 Teh N hl FEHACGEAIN I &l

2z

2uN\3N/
QU,V,N) = (V — Nb)N (?“) ¥ far siar
g, (STl a dUT b YT 3 g)l 3T+ & P,
AT V JAT a9 T 39 YohR HdEd &:

L (P+ %) (V — Nb) = Nk,T

2. (P — i—f) (V — Nb) = NkyT

3. PV = NkgT
4. P(V = Nb) = NkgT

The number of microstates of a gas of N
particles in a volume V and of internal energy

U, 1s given by
3N /2
OU,V,N) = (V — Np)V (%)

(where a and b are positive constants). Its
pressure P, volume V and temperature T, are
related by

L (P +%) (V = Nb) = NkgT

.

. (P —22) (V = Nb) = NkyT

4. P(V — Nb) = NksT
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44.

44

45.

dg T W, T Jfghl H, U & A
AFIEEAT H IEd, FAUGA WART &
gol, T dd W IRl Y GATI] &
YR 3TEAT |0) dAT Teh 3cdiold 3TaTAT |1)
Q¥ (g &I TEAGEAT ATiehdid Al P,
dur P, 81 AfgdT A el AUt F &
hHUT SRIUIT Hdl Tk Jfa A, A ok
BICHAl T AT H&AT n gl A & W,
dAT W, _,, Sl GIAIdS HHUT |0) — |1)
dar 1) - |0) & HITd HTeg Il & I gl
AIFgaEdT A e gdaon # @ Sig-ar
eI 1

. PonWy_, = P, W,_,

2. PaWy_,, =P, nW,_,

3. PonWysq1 = Py Wi0— PrnWi

4. PonWy_1 = Py Wi+ Prn W,

Consider a system of identical atoms in
equilibrium with blackbody radiation in a

cavity at temperature T. The equilibrium
probabilities for each atom being in the
ground state |0) and an excited state |1) are P,
and P;, respectively. Let n be the average
number of photons in a mode in the cavity that
causes transition between the two states. Let
Wy-1 and W;_,, denote, respectively, the
squares of the matrix elements corresponding
to the atomic transitions |0) — |1) and
|1) — |0). Which of the following equations
hold in equilibrium?

. PonWyo1 = Py Wi

2. PoWyq = Pyn Wi
3. PonWysy = PLWi0— PinWi
4. PonWyq = Py Wi0+ Prn Wi

A T 9ROy & aieecard v, dAT V.. 3T &
g g, B 9¥ AT RN dleedl Tsh 3 g,
W AW AN =T dleedl & uV F oo
$G mV d& ITEard gl ol




45.

46.

/ 'HH RH

sﬁmﬁﬁﬁﬁiﬁ?@wqéul ST bl & T
l. &8 3eX | Gl g

2. UMAT 37T & el g

3. FelFeX FTARIUS el ¢

4. o9 9IRS el gl

In the circuit below the voltages Vg and Vi
are kept fixed, the voltage measured at B 1s a
constant, but that measured at A fluctuates
between a few uV to a few mV.
l';_.,r_.
F9Y
R,

1

I BB
O
b

R;
W—e
3V A

From these measurements it may be inferred
that the

1. base is open internally

2. emuitter 1s open internally

3. collector resistor is open

4. base resistor is open

HIT \PART 'C'

Teh gaTel Qg V =ar® J@ r 33d&or
qdFy § d°r a>0 TH W g, Gann
A IhAT A PO & T Joad & TR
# 9| afc 0F Full &1 T dF dIRTd
meqgirw’éﬂ afde Sl aur

Fo Holl ol 37eTaTd 8
1. 1/2 . 4173
3. 3/4 4. 2/3
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46.

47.

47.

48.

48.

Consider a set of particles which interact by
a pair potential V = ar®, where r is the
inter-particle separation and a >0 1s a
constant. If a system of such particles has
reached virial equilibrium, the ratio of the

kinetic to the total energy of the system 1is
L. 172 2. 1/3

3. 3/4 4. 2/3

Uch SiScdld el § H AR & Th & H
W afesr [T A =azi O fgIr Srar %
(STET a Ueh 3R §) Jum g fasa = g
S U Y&, Tsh scalg afd vi o Gy
aidflel TH Yk ORI W S drel
faegca dur dehrg & g, wAw [

4 o 1
H 4 J1-v2/c? %-]
. 0 ddar yaj 2. —vak dAT yai

3.  vyak dUT vyaj 4. vyak dUT yaj

In an inertial frame S, the magnetic vector
potential in a region of space i1s given by
A=azi (where a 1s a constant) and the
scalar potential is zero. The electric and
magnetic fields seen by an inertial observer
moving with a velocity vi with respect to S,

are, respectively [In the following y =
1

J1-v2%/c? d
1. O and yaj 2,
3. wvyak and vyaj

—vak and yal
4. vyak and yaj

9T ALY g, JFd Uh Tdg U7 & 3RTA
A S, H Tdegd G g, IFd TH gaI
fag @or arfdsh gt | 9T x-37&T & HAR
afd v & @y afaiier giar 81 g, & RO
g, ¥ 37979 fRAT Seiareln  [aegadesrd

~2 2

gof, S 3 cldl & &g I gl ~gadH &,

frg & y = ——
- 1 q1492
l.
4mmey Yl2
1 ¥Y4q14qz2
A
' 4mey 12
1 ¥q149z v?
3 (1+%)
4mmey 12 c2
4mmeqg yl2 c2

In the rest frame S of a point particle with
electric charge g4, another point particle



49.

49.

50.

15

with electric charge g, moves with a speed v 50.

parallel to the x-axis at a perpendicular
distance [. The magnitude of the
electromagnetic force felt by g, due to g,

when the distance between them 1s
minimum, 1S
. 1
In the followin = :
[ e J1-v2/c? |
1 1 qg19q>
T 4mey yl@
9 1 vq149:
T 4mey 12 51.
1 yaq, f?z( v_z)
3. 4mME, 12 L CZ
1 4 ‘?2( 1"‘_2)
4. 4Ey Y12 1+ S
BT a &1 Th JedhR [deIdURT dTgh

qrer, Teh IRAd faeITeRT a;T: aigd ohdr
6l 9 & g H TH MR fdegd maw
@ ST gl 91" & g ¥ FEAER, &l d
W fGeIdT dur Iahra &F HAA: E dAT B
AT I &

1. 1B

Tl
il
Il
=

<l|
= b9
<l
S
T3]
X
el
S’
Il
-

3. V(E-B)=0

A circular current carrying loop of radius a
carries a steady current. A constant electric
charge 1s kept at the centre of the loop. The

electric and magnetic fields, E and B
respectively, at a distance d vertically above
the centre of the loop satisty

1. ELB 2. E=0

3. V(E-B)=0 4. V-(ExB)=0

S Ueh o8 GaRT Foll 0.1 MeV & ol
FT Th (O JHOT gt &,  30°
Ush holl Q€AY If&d fhar Srar g1 a9
foRoTgst fr For aRdfdd $r S &, giard
Wﬁ?ﬂﬂﬂﬁ@ﬂ%lwmﬁ@%ﬁq

s-ORET TehIUlT TR & AT 3TeIuTUehic 52.

3ol & A1Y gRAfdd el 8ar, fRIomdst r

ol g
1. 04 MeV 2. 0.3 MeV
3. 0.2 MeV 4. 0.15 MeV

S1.

52.

A phase shift of 30° 1s observed when a
beam of particles of energy 0.1 MeV is
scattered by a target. When the beam energy
1s changed, the observed phase shift i1s 60°.
Assuming that only s-wave scattering 1is
relevant and that the cross-section does not

change with energy, the beam energy 1s
1. 0.4 MeV 2. 0.3 MeV

3. 0.2 MeV 4.  0.15 MeV

A SU(2), & Ush 3Hadd U(p) & IR H
[, JT8T ¢ WA & Yol # ¥ &Iy Th
gl T AT IRadeT ¢ - ¢ + 6 & 3T,
dgg 9Rafdd glar § 8 U(p) - U(p) +
SU(p) = (1+ X(§p))U(p). ¢ @1 HIfE Tk
MY X(6¢) I Ted gl dATgd

1. drcH® [ARga 2. arEglas gAfAEdT
3. g 4. gfagfaa

Consider an element U(g@) of the group
SU(2), where ¢ 1s any one of the parameters
of the group. Under an infinitesimal change
@ = @ + 0@, it changes as

U(p) - U(p) +6U(p) = (1 +X(0¢))U(ep).
To order O0¢, the matrix X(6¢) should
always be

1. positive definite 2,
3. hermitian 4.

real symmetric
anti-hermitian

IRTAS  Gfddy  y(0) =0 IFd 3Idhol
HHTHIOT dydix}—f:rxz H gk A &
39geT ¥ g fhar smar g1 3fg ye(x)
JATAY &l & dUT FHAT odls & n IO
gicd §&dIcH s 8o yy(x) 8, dif 34fee

Ife F”Tf)ﬂx)) SH 3q9Td H g
EXx =
1. 1/n? 2. 1/n3
3. 1/n* 4. 1/n
dy(x)

The differential equation = ax?, with

dx
the initial condition y(0) = 0, is solved using

Euler’s method. If y;(x) is the exact solution
and yy(x) the numerical solution obtained
using n steps of equal length, then the relative

(yn(x)-yE(x))

1S proportional to
yVE(x) op

CITOr




33.

53,

4.

54.

16

1. 1/n? 2, 1i#n°
3. 1/n* 4. 1/n

AT [ e?™dx & UREeT P FHeS
Ay & 3939 @ A & T&T ATl [0,1]
S A odls o n ARN & Faiaiad fear
Sl &l n &1 =goidd AR Gds fau

qRUH JITETY 8, &
1. 2 2 3
3. 4 4. 00

The interval [0,1] is divided into n parts of
equal length to calculate the integral

1 : :
J, €™ dx using the trapezoidal rule. The
minimum value of n for which the result 1s

exact, 1S
1. 2 2. 3
3. 4 4. 00

Aolles a‘g’qa’r P, (t) T STeieh Beldd G(t,x) &
G(t,x) = ¥ X R (D), %<1
& foul IJfe f(x) H IRIAT AT
FHIRIOT [* f(x)dx' = xG(1,x) & & e
g, dI 3gehr FfPcafda 0@ & ST ! &

QO

1. Z x"*mp (1)P.. (%)

nm=0
(8 8]

2 Z X™Mmp (1)P,, (1)

n,m=0
(0.8]

3 Z x"MP (1), (1)

nm=0
(& 8]

4. Z x"MP. (0)P, (1)

n,m=0

The generating function G(t, x) for the Legendre
polynomials P, (t) is

G(t,x) =

V1 — 2xt + x2

= Z ol E R o for |x| < 1.

n=0

If the function f(x) 1s defined by the
integral equation f;f(x’)dx’ = xG(1,x), it
can be expressed as

55

GO

1. Z x"*mp (1)p. (%)

nm=0

COo

2 z x™mp (1)P, (1)

n,m=0

GO

3 Z x"MP. (1)P.. (1)

nm=0

COo

4 Z XMP ()P, (1)

n,m=0

Uh fddAT H @39 V(x) = —k*x* + w?x? #H
Uk HUT afaeler §, @l k d2T w 3R gl
QIaEAT GATSE H 30 dF & JUAT HT ASSdH
qule faesT Tl A & PleT-AT FAT 82

>
&Y
=

X
L/

=3
\\//
I\
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P 56.

@
&

A particle moves 1n one dimension In a
potential V(x) = —k?x* + w?x* where k
and w are constants. Which of the following
curves best describes the trajectories of this
system 1n phase space’?

" 56.

37,

S7.

38.

A f& fhddl gfAecsdr a3 & cargehrend
fAdems dur da  (x,p) gl TG 4 W
(X, P), X =x%sinh(fp) daIr P=
xY cosh(Bp) & 9R#NT fFa I1a 8, T8l
a,f dAT ¥y W g, d 3k T fafgd
FYTROT gl & fov gfaeer g

L a=@+DaMy= (-1

2. B= Ziy(a+1) Fay = —(a—1)

3. a= %(5—1) T y = %(3“)

1 1
4. B:E(a—l)?—rmyzﬂ(a+1)

Let (x,p) be the generalized coordinate and

momentum of a Hamiltonian system. If new
variables (X,P) are defined by X =

x% sinh(fp) and P = x¥ cosh(fp), where
«, f and y are constants, then the conditions
for 1t to be a canonical transformation, are

1. a=;—6(8+1)andy:2—18([3—1)
2, B=$(a+1) andyzi(a—l)
] a=$(ﬁ—1) andy=$(5+1)
4 3=21—y(.:x—1) andyz%(rx+1)

dleT 3TUese Fal TRI, E =0,+e, IFd
Ush HIA oF a9 T W gl € =2k;T & A0
FSl E =0 dlell 3GTAT H dF dl 9l Hl

9T ©
1. 1/(1+2cosh2) 2. 1/(2cosh2)
3, %coshz 4. 1/cosh?2

A closed system having three non-
degenerate energy levels with energies
E =0,+e, 1s at temperature T. For € =
2kgT, the probability of finding the system
in the state with energy E = 0, 1s

1. 1/(1+2cosh2) 2. 1/(2cosh2)

3. %coshz 4. 1/cosh?2

Foll 0 TUT € J&d @l AHAIHC Foll TR
dd T W N IAeaihdTgled Ul GaRT
fafa 81 f”Rufaftsa aifeadr &t 3uater
Flch, dF dI AT HTdRP FaT o
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9.

59,

60.

. Ne/(1+ e/*sT)
2. Ne/(1—e€/ksT)
3. Nee €/ksT

4. =NkgT

Two non-degenerate energy levels with
energies 0 and € are occupied by N non-
interacting particles at a temperature T.
Using classical statistics, the average
internal energy of the system 1s

. Ne/(1+ e€/ksT)

2. Ne/(1—e€/ksT)
3. Nee €/ksT
4. >NkgT

et 99y & D, dur D, & Rfee
SIS g, e ARG & Tyl I THh
ATl ™S T 3197 dlecdr 9RIde 0.7 V
¢ o faegd urT 1, +1p, & AT &

—\W\ o
1kC2 Ip Iy
- D, D,

10V_—_ Vo
J__ 8 @ 0O

1. 18.6 mA 2. 9.3mA
3. 13.95mA 4. 14.65 mA

In the circuit below, D; and D, are two
silicon diodes with the same characteristics.

If the forward voltage drop of a silicon diode
1s 0.7 V, then the value of the current I; + Ip_

1S

10V_—_ Vo
T @ @ o
1. Ig.gmA 2. 93 mA
3. 1395 mA 4. 14.65 mA
Ush & TAX & &dicH o &1 gfAcear &

Hzéhm(i __11) UF  THET IR

IAEYT, THTH dF &l 9 Sl el GTidehdl
AT & A1y IRaidd «Ier ardr, &
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60.

61.

61.

62.

T T

| oS Cos =
1. T Z ",
sin — sin —

4 3

cos™ cos™

2 6

3. . i 4. o
sin — sin —

2 6

The Hamiltonian of a two-level quantum

1 1 ;
1 _1). A possible

initial state in which the probability of the
system being in that quantum state does not

change with time, 1s

cos = cos
1. ( ;iff) 5 ( ;?)
S1I — 511 —
4 8
COS= 0 L
3, ( é) 4. ( J‘i’.—)
sin— sin —
2 6
T AT AT J9ghT

00 HgAT
U 99| 39X U eftH

i 3
amm:{vﬂ 0<x<:a&foT

0  3fegar
oa] fhaT ST &, 9UH Scdiold 3aEAT H

ol # AT AV # 9UH FIfe dh, s+

. 1
system 1s H = Ehw(

IGE TS
L.V, 2. 0.16V,
3. 0.2V, 4. 033V,

Consider a one-dimensional infinite square well

0 for 0 <x<aq,
oo otherwise

V(x) = {

If a perturbation
Vy for 0 < x < a/3,

AV(x) =
(%) { 0 otherwise
1s applied, then the correction to the energy

of the first excited state, to first order in AV,
1S nearest to

1. TV, 2.
3. 0.2V, 4.

0.16 V,
0.33 V,

FdTcH HEIT n & §8d A & o, 98
V=cx®ST8l ¢>00T&k AT 8), H {d Tk
FAICH dF & ol AR AT E, 39
3T H aRafdd gid &

1. n4/3 5 n3/2

3. nb/4 4. nb/5




62.

63.

63.

64.

64.

65.

The energy eigenvalues E,, of a quantum
system in the potential V = cx® (where

¢ > 0 i1s a constant), for large values of the
quantum number n, varies as

1. n%/3 2. n3/?
3. nd>/4 4. nb/5
g TehdTale dIdlal & Teh FdicH dd, ol

Ueh U7 %8 & FUs H §, W R Th &

IRAT Uehol &hUT FdIcH 3ITTAT A fohdr #T &oT

I of Ulel I JIfAehdl 107§l 39 JHaEAT H

Ul el ATET J&IT 39 9Td T ¢

1. 103 2. 106
3. 10° 4. 10

Consider a quantum system of non-
interacting bosons in contact with a particle
bath. The probability of finding no particle
in a given single particle quantum state 1s
107°. The average number of particles in
that state 1s of the order of

1. 103 2.
3. 10° 4.

10
1012

Ush IRH HAS Sld ATAT Il Jdgadadr g
10 9fd TAER| Ife 39afdd 3afrd SHon
AT 3cHTSTT Felerelall &l 39T 1:10 &, ar
ACIS

1. 10 AeR 2.
3. 1072 [AER 4.

107! AR
102 TAER

The sensitivity of a hot cathode pressure

gauge is 10 mbar . If the ratio between the
numbers of the impinging charged particles

to emitted electrons 1s 1:10, then the
pressure 1S

1. 10 mbar 2. 10! mbar

3. 107% mbar 4. 10% mbar

ol Hifdes TR T JUr M FHEOT
r== M;bajq'mﬂ'a'f@?-r%‘*,aﬁaamb
TR UTAST gl Ueh UAET H, a & HAT &l
A @ Td: FUIRa e & foT, M & e
H T & 9Rade 3ifeha foear mar| A 6
T? ot M =T # 83T @7 hl 9duldl m

g dUT 394 URer # 3ARTadr sm gl a
& fuRor & HfATTIar g
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66.

. B 2 0t

3. 2ba (61: ) % 2; (T)

Two physical quantities T and M are related

2 |M+b

by the equation T = — |5 where a and b

are constant parameters. The variation of T
as a function of M was recorded 1n an
experiment to determine the value of a
graphically. Let m be the slope of the
straight line when T# is plotted vs M, and
om be the uncertainty in determining it. The
uncertainty in determining a is

L5 > o)
& zba (61? ) * 2‘; (6"*:)
fdF7T 9RIY A D-3clc-9elc AMAT &l Qs

Q,, Q, dAT Q,, T, ¥ v T A AT 1T
g, e fo=r Srar gl

- f?ul f;n‘ o‘ ”"“f:j
D Q D Q D Q D Qj

> rPul rPul R

S

CLK @4 WX &F] Yds €3l TWe & fov
HARX Q:Q:QiQ H I Sl dTell EfA3TERY
JE&IT dcoddl ¢l Ifg @@ 0000 o1
Heddlad fRar Srar g, df  gerHed
TEITAHT T TIA 3eshA S Ul 3T HI

SIgdr &, ¢

L. 3.2 1.0

2 1,3.7,14, 12,8

3. 1,3.7,15, 12,14, 0
4, 1,3,7.15,14, 12, 8.0

The circuit below comprises of D-flip flops.
The output 1s taken from Qs, Q,, Q; and Q,,
as shown 1n the figure.

in @.‘ @| ”““Qj
D Q »D Q D Q4 D Q]

U
e
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The binary number given by the string
Q:0Q,0Q:Q, changes for every clock pulse that

1s applied to the CLK input. If the output 1s
initialized at 0000, then the corresponding
sequence of decimal numbers that repeats
itself, 1s

1. 3,2,1,0

2. 1,5,7,14,12,8

3. 1,3,7,15, 12, 14,0

4. 1,3,7,15,14,12,8,0

Uchol hUT &I YTA®d H FATUAS  32Ni
& MUR JAT YYH 3cdiold JIEAT &
o0 Jashul-URET fAadeT &

1. (1/2) @41 (3/2)"

2. (5/2)*aar(7/2)°F
3. (3/2)*aur(5/2)°
4. (3/2)"aar(5/2)

The spin-parity assignments for the ground

and first excited states of the isotope 53Ni, in
the single particle shell model, are

1. (1/2)” and (3/2)
2. (5/2)Tand (7/2)F
3. (B/2)*and (B/2)*
4. (3/2) " and (5/2)"

Afdes 235U I Ul FUIATET @ TUHA
3cdiold 3GEAT T Fall, YR 3JIIEAT &
FW 45 keV gl GAdT 3cdfold 37aEAT T

Fal (keV #) @
1. 150 2. 120
3. 90 4. 60

The first excited state of the rotational
spectrum of the nucleus “35U has an energy
45 keV above the ground state. The energy
of the second excited state (in keV) 1s

1. 150 2. 120

3. 90 4. 60

faFT gfharsit # Fla-O1 gaol HeAleToh T
CART 3TAd 16l &, Wd gocl A gihd
CaRT 37TAd 87

1. KO4+n°->K°+nt+n-

2. p+n->d+p+p

3. AY+K°->p+n

4. p+AT-on+ATT

20

69.

70.

70.

711,

71.

Which of the following processes 1s not
allowed by the strong interaction but is

allowed by the weak interaction?
. K°+n’->K°+nt+nm~
2. p+n->d+p+p

3. AY+K°->p+n

4, p+AT->n+ AT

Thfess MnO & NaCl arell TIT=T 8idr g
[20K W 3R TH eddhd b
gfdellgdsehig FhAUT &gl 120 K & =g T
Tohod [111] §FdT W YUl FAG &,
W Ieel  [111] FATA R T=HOT id-
AT &1 IfE Sreres 3=RE, d aur d’ &,
$HHA: MnO & HHAUT dT & =Ad JdUl
IR, AURT §d Il ThIUT HT 3T
forar Srar g, o

1. d=d'/2 2. d=d'/v2
3 0d = 2d’ 4. d=+/2d

A crystal of MnO has NaCl structure. It has
a paramagnetic to anti-ferromagnetic
transition at 120K. Below 120 K, the spins
within a single [111] plane are parallel but
the spins in adjacent [111] planes are anti-
parallel. If neutron scattering is used to
determine the lattice constants, respectively,
d and d', below and above the transition
temperature of MnO then

1. d=d'/2 2. d=d'/\2
3. d=72d 4. d=+/2d'

Jdds | & Us "ldide oAdldX &I, SiTeleh
IR a s T N WRAVBT & TH Ay
SToleh & ®9 H, loddied fhar rdr gl
gfe Sl H  Solgedl & IREYOT
E(k) = E, — 2tcoska & f&ar Srar g, STar
Eo AFd 3T H SelFeld HI Fail § IAT ¢
Udh 3R, dl odaldR & 3HGI aTATIHT &I
Holcd 39 YK gRafdd giar g

3 tz E_ED 2_
e & E—E, s J( 2t ) 1
3 |E—Eq N
AN + J(2t)2—(E-E{)?

A metallic nanowire of length [is
approximated as a one-dimensional lattice of



72.

72.

13.

N atoms with lattice spacing a. If the
dispersion of electrons in the lattice 1S given
as E(k) = Ey, — 2tcoska, where E, and t
are constants,, then the density of states
inside the nanowire depends on E as

3 t2 E—ED e .
o o E—E, - \[( 2t ) .
3 |E-Ey N
W M = % J(26)2—(E—E,)?

oeTS £ YT diss w & U glafadAg gerd,
o8 308 oifds U6 3R q9h T &9 B
AT AT ST g, R AR 9fd garg
S9%hol 3 dlgehl bl JE&
klg|B/(2rh) & &I H HiATFd hr ST
Thdl 8, ST@T k Ush U JrEdideh T&AT ¢

duT g digeh HEY gl daf &l Iiareehdn
Pry &

2mhk | £ 2mh |[w
L — \/; 2 qu\/?

3 21h 2mhk
"~ kq? q°

n =

Consider a two-dimensional material of
length £ and width w subjected to a constant
magnetic field B applied perpendicular to it.
The number of charge carriers per unit area
may be expressed as n = k|q|B/(2mh),
where k 1s a positive real number and g 1is
the carrier charge. Then the Hall resistivity

ﬁxyls
2mhk | £ 2mh |w
. —— |- 2. = |=
q w kq [
21mh 2mhk
3. — 4.
kq? q°

FalcH &A™ L, S, ] 9O m; JFd TS

ITAT T AATAT AEUTTA &

Hy = TR (L) + g5(S )

STeT B ome] fohar arar de9ha &9 8, g
TIhUT & fIT  g-3oned § W up = 1.4
MHz-G' &R ®Asde & Sgl h Told
Fledce 11 G & TahT &F | S =0,
L=13da m =1 39EAT $l IRIRAT H
faTaT9eT oI9T37eT ©
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73.

74.

74.

79,

i

1. 10 MHz 2
3. 5 MHz 4.

1.4 MHz
2.8 MHz

The Zeeman shift of the energy of a state
with quantum numbers L, S, J and m; 1s

- myugBb
Hz S (L-J)+ gs(S-]))

where B is the applied magnetic field, g¢ is
the g-factor for the spin and ug/h = 1.4
MHz-G™', where h is the Planck constant.
The approximate frequency shift of the
S$S=0, L=1 and m; =1 state, at a
magnetic field of 1 G, 1s

1. 10 MHz 2,
3. 5 MHz 4.

1.4 MHz
2.8 MHz

U HHACT TEh & 3MHood T o ST
gy 22 cm | 9T 33 cm | 9 oS &
AT & L-S IIAF AT qAr s HI
A a9, 31°d E(J))—E(J —1) = 4],
SET A UF R ¥, qaRT dgh IO @
aoId &1 $9 9§ HT UG Hehdol &

1. Poz 2. "Faaq

3. °Gsas 4. °Diaa

The separations between the adjacent levels
of a normal multiplet are found to be 22

cm ' and 33 cm'. Assume that the multiplet
1s described well by the L-S coupling scheme

and the Lande’s interval rule, namely
E(J) -E(J—1)=AJ], where A 1s a
constant. The term notations for this
multiplet is

1. “Pois 2. "Faaq

3. “Gsus 4. "Disa

gfg gregielel AT H 2 °Pyp U2 °Pyp,
TR &1 oA G faures 0.4 cm ™' &, af
Li*" & FI1d T9uresT @ oIeTeT

1. 1.2cm™ 2. 10.8cm™

3. 324cm’ 4. 36.8cm’

If the fine structure splitting between the
2°Ps,, and 2°P,,, levels in the hydrogen atom

is 0.4 cm ', the corresponding splitting in
Li** will approximately be
. 12cm™ 2.

3. 324cm’! 4.

10.8 cm™
36.8 cm



